The dopamine D3 receptor and drug dependence: effects on reward or beyond?
Abused drugs (alcohol, heroin, cocaine, tetrahydrocannabinol and nicotine) elicit a variety of chronically relapsing disorders by interacting with brain reward systems. All of these drugs increase dopamine levels in the shell of nucleus accumbens, a structure that has been involved in their hedonic and reinforcing properties. Dopamine D(3) receptors (DRD3) are predominantly expressed in the nucleus accumbens, but also in the ventral tegmental area and in the amygdala, brain structures implicated in drug dependence. Moreover, converging pharmacological, human post-mortem and genetic studies have suggested the involvement of the DRD3 in drug dependence. Based on early studies using non-selective DRD3 ligands, the DRD3 was proposed as having a direct role in the rewarding effects of psychostimulants. However, recent studies using highly selective DRD3 ligands and the DRD3-deficient mice have revealed that the DRD3 is not implicated in the direct reinforcing effects of drugs of abuse. In contrast, the DRD3 appears to be implicated in the motivation to self-administer drugs under schedules where the response requirements are high. This is consistent with a behavioral economic analysis, with the effects of DRD3 ligands revealed only in situations with high prices for drug. Drug-self administration and relapse are strongly controlled by environmental stimuli. The DRD3 strongly modulates the influence of these environmental stimuli on drug-seeking behavior. DRD3 blockade disrupts the reactivity to drug-associated stimuli in various paradigms, such as second-order schedules of drug-self administration, conditioned place preference and Pavlovian conditioning procedures. In several paradigms, the involvement of the DRD3 has been confirmed by using DRD3-deficient mice. On the contrary, reactivity to stimuli associated with natural reinforcers, such as food, appears unaffected by modulation of the DRD3. All these findings suggest that DRD3 ligands may represent a useful strategy for decreasing relapse in abstinent drug-abusers.